This study examines the static and dynamic correlations in the ASEAN equity markets. The importance of this research appears from the fact that practitioners can get the benefit if their investments yield the same or higher returns given lower or the same risk in their portfolio. Firstly, this advantage comes from including the assets that decrease volatility of the portfolio. Hence, the correlation between the ASEAN markets should be examined. Secondly, co-movements in market realizations may increase global financial instability. Its existence is important for international investors, financial institutions, and policy makers. The study locates the relationship between ASEAN and its major trading partners, including Japanese, US, and UK markets, in order to find more rational results. This study utilizes alternative multivariate GARCH forms to provide useful information on the dynamic evolution and implications of return volatilities. The results show that the volatilities of all the equity markets under study are persistent over time. The estimates from VEC model indicate that the movements of the US and UK equity market returns have some degree of influence on several of the ASEAN equity markets. The results imply that, first, most of the developing ASEAN equity markets work by its own information with small relation to the developed world. Second, it is still convincing to state that investing in ASEAN equity markets should provide investors a better mean-variance portfolio. And, third, buy-and-hold strategy seems to be more beneficial than readjusting the ASEAN equities portfolio.
INTRODUCTION
Information from www.worldbank.org
In the past five years (2014) (2015) (2016) (2017) (2018) , growth in the ASEAN markets is anticipated to remain strong and relatively attractive for investment 1 . From the practitioner's point of view, these markets are always the significant investing places and the key investment targets for global diversified portfolio. Besides, one may suggest that equity price and volatility in one continent may be affected by the fluctuations in another continent beyond what is conceivable by associations through its economic fundamentals. In other words, changes in price and volatility are driven by an investment across borders. Hence, the risk of investors may not certainly decrease from only a naïve broad diversification. Although there have been several studies of correlation in price and volatility of major equity markets, there is a limited number of studies conducted for ASEAN markets. In addition, prior studies give us an idea that ASEAN markets are facing with many financial problems (e.g. market contagion and volatility spillover (see Cha 
REVIEWS OF THE LITERATURES
The equity market correlations have been investigated in terms of returns and volatility for many decades. Among the many interesting elements, dynamic correlation and volatility trend earned the biggest attention. This is, perhaps, because we are using the model that assumes that investors select their portfolios based on the mean-variance criterion (Markowitz, 1959; Markowitz, 1991a; Markowitz, 1991b; Markowitz, Todd, & Sharpe, 2000) . Even though the model has been modified in various aspects, its basic form is still used, since it is an equilibrium model that offers a solid specification of the relationship between asset returns, and the empirical evidence proposes that it explains a significant fraction of the variation in asset returns (Markowitz et al., 2000) . In present integrated world, one who wants to find the efficient portfolio must find internationally diversified portfolio, because it can dramatically enhance their risk-return performance, for example, low correlation between international markets can reduce the risk (Solnik, Boucrelle, & Le Fur, 1996) . In fact, this portfolio construction requires a full understanding in both return correlation and volatility relation.
Over the past two decades, there have been many developments to identify and quantify these dynamics of returns volatility and correlation across equity markets (e.g. Engle & Ng, 1993; Koutmos & Booth, 1995; Bekaert & Wu, 2000) . Among the best of them, generalized autoregressive conditional heteroscedasticity (GARCH) models are the most appealing, because they have recently added empirical evidences in modeling time-varying correlations and large covariance matrices (Bollerslev, Engle, & Wooldridge, 1988; Engle, 1982) . Many GARCH series that have outsized number of parameters and high degree of difficulty were developed in the past. Nevertheless, the simple model that suggests keeping constant correlations, Constant Conditional Correlation model (CCC), is still useful (Bollerslev, 1990 ).
In recent times, a new class of model, Dynamic Conditional Correlation (DCC), which allows the correlations to change over time, is also implemented (Engle, 2002) . Still, the DCC is constrained to be equal for all the correlations. In fact, this is a pointless restriction and, thus, the flexibility of Asymmetric Dynamic Conditional Correlation (ADCC) that allows asymmetric effects in the variance functions might be a better option (Cappiello, Engle, & Sheppard, 2006 In addition, the existence of contagion between equity markets based on DCC-GARCH was found in several recent studies. Chittedi (2015) applied the DCC-GARCH model and reported the correlation between the US and Indian equity markets. Hou and Li (2016) also performed DCC-GARCH model and explored the information transmission between the US and Chinese markets. Furthermore, findings from Trabelsi (2017) showed that the Asian stock indexes can be considered as effective hedge assets. And most recently, Aawaar, Domeher, and Nsiah (2018) concluded that co-movements between stock markets in African and the world stock market are time-varying.
As a result, there are many researchers trying to find reason for the variation in the international transmission of stock returns and volatility.
According to Syriopoulos (2006) 
DATA AND METHODOLOGY

Data and descriptive statistics
As the study attempts to locate the relationship between ASEAN markets, the United States, East Asia market, and major European market, the daily index data from each relevant major exchange is collected from BLOOMBERG Database. The samples start from January 1, 2009 to January 1, 2019. At a starting point, the descriptive statistics and relevant tests are conducted on the equity market index and market returns. Table 2 shows unconditional correlation matrix of market return. The coefficients for unconditional correlation in the returns of equity index indicate strong correlations among the western equity markets and Japan equity market (0.9197 for US's S&P500 and Japanese's Nikkei 225). Moreover, the evidence here shows weak correlations among western equity markets and ASEAN equity markets (except those of Japan). This initial exploration of (static) correlation, coefficients show that the western equity markets do not affect the ASEAN equity markets substantially.
METHODOLOGY
To produce information on the dynamic progression of the return volatilities, the method of this study utilizes three alternative multivariate GARCH forms, namely Constant Conditional Correlation (CCC) model (Bollerslev, 1990) , and Dynamic Condition Correlation (DCC) model (Engle, 2002 The study plans to estimate the equity markets' correlation values from CCC and DCC models, and then compare the results and report the findings.
EMPIRICAL RESULTS
Johansen's test statistics for cointegration rank
First, the mean specifications of the underlying series are investigated, followed by the approximation of the constant and dynamic conditional correlations of the equity markets under this study. This procedure is performed following the work of Syriopoulos and Roumpis (2009). The test for the existence of any cointegrating vector is used in order to identify any possible linkage and association among the equity markets under this study. According to the λ trace and λ max tests in Table  3 , based on both tests, the null hypothesis that the eastern, southeastern ASEAN markets, and the United States plus major European markets are not cointegrated is rejected. 3 The process is conducted to investigate the existence of cointegration across equity market. The number of cointegrating vectors is denoted by r and is determined by two tests statistics: the "trace test" and the "maximum eigenvalue test" to test for the hypothesis of the existence of r cointegrating vectors (if r = 0, then no cointegration vector is present) (Johansen, 1991 ; Osterwald-Lenum, 1992). The empirical evidence based on the VEC model (with up to two-lags) are summarized in Table  4 . The error correction term (ECT) is found to be statistically significant for all of the sample equity markets, implying that short-run dynamics ensure reversion back to the common trend. The effects of the US and UK equity markets on most of the ASEAN equity markets are discovered. The causal relationships among the equity markets under study are illustrated by the lagged terms that are statistically significant. The lagged cross-market returns' joint significance shows that the US and UK equity market returns influenced some of the ASEAN equity market returns.
Subsequently, researcher estimates a univariate GARCH (1,1) model, which is the most suitable GARCH model based on the Akaike and Schwarz criteria, in order to produce the standardized residuals, which would be the inputs to the con-stant and dynamic conditional correlation models. Table 5 shows the results from GARCH (1,1). Except for the Singaporean Straits Times Index, α and β coefficients (ARCH and GARCH effects, respectively) for all the equity markets were positive and statistically significant at 5% level. This result implies that the variance of the current error term (or innovation) is a function of the previous error terms, and that there is persistency in the variance of the equity markets.
The conditional correlation model
Based on the standardized residuals of the univariate GARCH (1,1) , researcher performs the CCC and DCC models in order to further examine constant and dynamic conditional correlations in the equity markets. Table 6 shows the estimation results for CCC model. It is crucial to note that they all seem to be, on average, less than the respective unconditional correlations. CCC model summarizes correlation range from the lowest of 0.00142 (Japan-Vietnam) to the highest of 0.92988 (Japan-U.S.) From ASEAN-ASEAN correlation perspective, the highest CCC correlation is Hong Kong and Singapore (0.66736), while Vietnam seems to be the least correlated with all other ASEAN markets. Thus, even though all the constant correlations are positive, most of their magnitudes seem too small to give us clear illustration on the co-movements in ASEAN equity markets.
Consequently, researcher further investigates DCC model to gain more understanding. Table 7 to Table 10 
CONCLUDING REMARKS
When forming the portfolio, the correlations between equity markets are always an essential factor for all investors. This study explores the correlations among nine equity markets, which are East Asia, ASEAN, and major western equity markets, including the United States, England, Japan, Indonesia, Thailand, Malaysia, Philippine, Vietnam, and Singapore.
This study finds small differences in correlations between univariate, CCC-GARCH, and DCC-GARCH models. The estimates from VEC model indicate that the movements of the US and UK equity market returns have some degree of influence on several of the ASEAN equity markets. By comparing the estimates from CCC and DCC, it can be concluded that the correlations of equity markets are not dramatically changing along the time. From these results, researcher can draw three implications as follows:
1. Most of the developing ASEAN equity markets work by its own information with small relation to the developed world (for example, there is high correlation between equity market of Japan and the US, but low correlation between these developed markets and the ASEAN countries).
2. It is still convincing to state that investing in ASEAN equity markets should provide investors a better mean-variance portfolio, because some pairs of ASEAN equity markets are weakly correlated. Nevertheless, the descriptive statistics of the ASEAN equity markets returns show not much difference in volatility, but noticeable difference in mean. This evidence suggests us to invest only in performed market.
